Activation of bovine heart ATP-MG2+-dependent phosphoprotein phosphatase: isolation of a phosphoenzyme intermediate and its conversion to the active form via a Mg2+-dependent autodephosphorylation reaction.
The ATP-Mg2+-dependent protein phosphatase, a holoenzyme form of type I protein phosphatase (phosphatase-1) requires the action of phosphatase-1 kinase (FA) for activation. The enzyme (75 kDa) purified from bovine heart consists of a catalytic (C) and a regulatory (R) subunit of 40 kDa and 34 kDa, respectively, and activation is associated with phosphorylation of the R-sub-unit. A procedure has been developed for isolation of [32P]phosphatase-1 ( [32P]E-P) in non-denatured form. In the absence of divalent cation, [32P]E-P is catalytically inactive and the phosphorylation is stable. Addition of Mg2+ triggers autodephosphorylation of [32P]E-P with concomitant generation of phosphorylase phosphatase activity. The autodephosphorylation/activation process is dependent on Mg2+ concentration. The KA value for Mg2+ is 0.6 mM. The phosphorylase phosphatase activity generated from the release of 1 mol. 32P is 1.1 X 10(12) units which is equivalent to 15,000 units per mg enzyme protein. The present findings provide direct evidence that the phosphorylated phosphatase-1 is not the active form (Ea). Instead, Ea is directly produced from the intermediate by a Mg2+-dependent autodephosphorylation reaction.